Differential effects of inhaled budesonide and oral prednisolone on serum osteocalcin.
Inhaled glucocorticosteroids have been developed for the treatment of asthma in an attempt to minimize the suppression of endogenous adrenal function that complicates oral or injected steroid usage, but it is unclear whether this strategy leads to reduced systemic complications in other areas, such as the skeleton. In this study we evaluated serum osteocalcin levels as a marker of skeletal metabolism in healthy volunteers treated with oral and inhaled steroids alone and in response to an oral calcitriol stimulation test. Forty subjects, aged 33 +/- 9 (mean +/- SD) yr were randomized to receive either high or low dose oral prednisolone (40 vs. 10 mg/day) or inhaled budesonide (3.2 vs. 0.8 mg/day). Each dose of budesonide is known to have a greater antiasthmatic potency than the dose of prednisolone with which it was compared. In addition 10 control subjects received placebos containing no active steroid drugs. During the second week of treatment, half of the subjects in each of the 4 steroid-treated groups and all subjects in the control group received oral calcitriol (2.0 micrograms/day). There was a marked dose-dependent reduction in serum cortisol levels, but this reduction was significantly less pronounced during budesonide treatment, such that low dose budesonide was without effect. During the first week of steroid therapy there were significant dose-dependent reductions in serum osteocalcin (P = 0.003), but this reduction was not significantly different between budesonide and prednisolone treatments. In response to calcitriol, serum osteocalcin increased by 35% in the control group (P = 0.06). Osteocalcin levels increased by 56% and 50% in the low dose budesonide and prednisolone groups and by 106% in the high dose budesonide group, but did not change in the high dose prednisolone group. The osteocalcin response to calcitriol was significantly higher in the budesonide groups (P = 0.03, by analysis of variance). High dose prednisolone caused increases in serum 1,25-dihydroxyvitamin D3 (P less than 0.02), urinary calcium excretion (P = 0.07), and urinary hydroxyproline (P less than 0.01). None of these changes was seen during budesonide therapy. There are as yet no data for these variables after long term use of inhaled budesonide in asthmatic patients, but our acute studies suggest that this potent topical glucocorticoid may have considerably less impact on the skeleton than oral prednisolone, even if used at doses high enough to suppress endogenous adrenal function.